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[57] ABSTRACT 

Id an IC card of the invention, an IC module (3) is 
adhered to a first concave (9) of a card base (1) by 
means of an adhesive (7) and a gap (8) is formed be- 
tween the outside surface of the IC module (3) and the 
inside surface of the first concave (9), the gap being 
wider in the inside upper part and narrower in the inside 
lower part of the first concave (9), so that the IC chip in 
the IC module (3) and the card base (1) can be protected 
from damages caused by bending of the the card base 

a). 

2 Claims, 8 Drawing Sheets . 
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Fig. 3 
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Fig. 4 




7 15 6b 4b 



08/18/2003, EAST Version: 1.04.0000 



U.S. Patent May 4, 1993 Sheet 5 of 8 5,208,450 



Fig. 5 
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Fig. 6a 
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Fig. 7(d) 
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IC CARD AND A METHOD FOR THE 
MANUFACTURE OF THE SAME 

This application is a continuation of Ser. No. 445,659, 5 
filed Dec. 15, 1989, abandoned. 

TECHNICAL FIELD 

This invention relates to an IC card and a method for 
manufacturing the IC card, which has an IC module 10 
incorporating an IC chip that processes or stores data, 
can exchange data with external devices, and can be 
carried and used as a cash card, credit card, identifica- 
tion card or the like. |5 

BACKGROUND ART 

A so-called IC card, which incorporates an IC mod- 
ule containing an IC chip having a microcomputer and 
memories therein and having a series of connection 20 
terminals for exchanging data with external devices 
buried in a card base, is widely known, and its standard- 
ization is in process at the ISO (International Organiza- 
tion for Standardization). In comparison with conven- 
tional magnetic stripe cards, since such IC cards have a 25 
larger memory capacity and are superior in security, 
practical usages are considered in many fields such as 
financial businesses, medical institutes and personal 
identification. The portability of the IC cards are 
greatly advantageous like that of conventional magnetic 30 
stripe cards. Therefore, to put the IC cards into practi- 
cal use, the reliability must be securely guaranteed in 
the environment where the IC cards are used, that is, 
resistance to bending of IC card and protection of the 3J 
incorporated IC chip from external stresses. Nowadays, 
this is an important problem. 

As a conventional example, a sectional view of an IC 
card in Japanese Laid-open Patent Publication No. 
58-92597 is shown in FIG. 8. This IC card is con- ^ 
structed by an IC module 32 incorporating an IC chip 
and having connection terminals 34 with external de- 
vices which are adhered inside of a concave 33 formed 
in a specified position on a card base 31 with an adhe- 
sive 35. An IC card having such a construction is pro- 45 
duced by punching out a card base 31 in a desired size, 
forming a concave 33 with a size similar to an IC mod- 
ule 32 in a desired position, disposing the IC module 32 
inside of the concave 33 of the card base 31 by using the 
adhesive 35 in such a way that the surface of the con- 50 
nection terminals 34 is flush with the surface of the card 
base 31. 

However, in such conventional IC cards, when the 
both ends of the card base 31 are bent upward, the 
inside surface of the concave 33 strongly presses the IC 
module 32 inward by means of the adhesive 35, so that 
the IC chip incorporated in the IC module 32 might be 
damaged. If the IC chip is protected from the bending 
stress of IC card by increasing the rigidity of the IC ^ 
module 32, even when the IC module 32 is pressed by 
the inside surface of the concave 33, because the IC 
module 32 is rigid, it does not change its form, and 
reversely, the bending stress of the card base 31 is cen- 
tralized on the boundary portion between the inside 65 
surface and the inside bottom surface of the concave 33, 
thereby damaging the card base 31 at the boundary 
portion. 



DISCLOSURE OF THE INVENTION 

It is hence a primary object of the invention to pres- 
ent an IC card in which the IC chip in the IC module 
and the card base are not damaged even when the IC 
card is bent. 

In order to achieve the object, an IC card of the 
invention comprises a card base, an IC module equipped 
in the first concave formed in this card base, and an 
adhesive adhering the IC module onto the inside bottom 
surface of the first concave, wherein a gap is formed 
between the inside surface of the first concave and the 
outside surface of the IC module, said gap being wider 
at the inner upper pan of the first concave and nar- 
rower at the inner lower part of the first concave. In 
such a construction of the IC card, even when the both 
sides of the card base are bent upward, owing to the 
presence of a gap between the inside surface of the first 
concave and the outside surface of the IC module, the 
inside surface of the first concave does not press the IC 
module inward. Therefore, the IC chip and the card 
base itself are not damaged when the card base is bent. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS, la and b are a top view showing an IC card of 
this invention and a sectional view along line A — A' of 
FIG. la, FIG. 2 is a sectional view showing an IC mod- 
ule used in an IC card of the invention, FIGS. 3, 4 and 
5 are sectional views showing other IC cards of the 
invention, FIGS. 6a, b and FIGS, 7a to d are sectional 
views showing methods for manufacturing an IC card 
of the invention, and FIG. 9 is a sectional view showing 
a conventional IC card. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Referring to the drawings, one of the embodiments of 
the invention is described in detail below. FIGS. 1 and 
2 show one embodiment of the invention. As shown in 
FIG. 2, an IC module 3 incorporating an IC chip 10 and 
having a series of connection terminals 2 to exchange 
data with external devices is positioned in a first con- 
cave 9 that is formed in a specified position of a card 
base 1 shown in FIG. 1 in such a manner that the surface 
of each connection terminal 2 is flush with the surface 
of the card base 1. The IC module 3 in such a state is 
adhered to the inside bottom part of the first concave 9 
by means of an adhesive 7. The card base 1 is composed 
of two center cores 5a and Sb made of white colored 
rigid vinyl chloride resin and two over-sheets 4a and 4b 
made of transparent vinyl chloride resin that are dis- 
posed on the surfaces of the center cores 5a and Sb, 
respectively. Between the center core 5a and the over- 
sheet 4a, and between the center core Sb and the over- 
sheet 4b, although not shown in FIG. la, desired letters 
and patterns 6a and 6b which are visible through the 
over-sheets 4a and 4b are formed by a printing tech- 
nique. The thickness of the center cores 5a and Sb are 
both 0.35 mm, that of over-sheets 4a and 4b are both 
0.03 mm, the overall thickness of the card base 1 is 0.76 
mm, and die overall dimensions are the same as credit 
cards. As shown in the sectional view in FIG. 2, the IC 
module 3 used in this IC card comprises a connection 
terminal 2 composed of a metallic thin plate, one surface 
of which is exposed outside and on the other surface an 
IC chip 10 that processes or stores data is mounted with 
an insulating adhesive 11. The IC chip 10 is connected 
to the connection terminal 2 by a metallic wire 12, and 
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these members are covered with a sealing resin 13 made 
of an epoxy resin. By the transfer molding method, the 
IC chip 10 and the peripheral members (adhesive 11, 
metallic wire 12, sealing resin 13 and connection termi- 
nal 2) are molded into one body. The overall dimensions S 
of this IC module 3 are 10.2X 12.4 mm, and the thick- 
ness is 0.59 mm. The IC chip 10 works by connecting 
five out of six connection terminals 2, which are ex- 
posed on the surface of the IC module 3 as shown in 
FIG. la, to an external device. 10 

As shown in FIG. lb, the inside surface of the first 
concave 9 formed in the card base 1 continuously in- 
clines inward toward the inside bottom surface of this 
first concave 9, and between the inside surface of the 
first concave 9 and the outside surface of the IC module 15 
3 adhered to the inside bottom surface of the first con- 
cave 9, there is formed an inclined gap 8 which is wider 
at the inner upper part of the first concave 9 and nar- 
rower at the inner lower part of the first concave 9. In 
an IC card having such a construction, in the case that 20 
the both sides of the card base 1 are bent downward, the 
gap 8 between the inside surface of the first concave 9 
and the outside surface of the IC module 3 simply opens 
and the inside surface of the first concave 9 does not 
press the outside surface of the IC module 3 inward, so 25 
that a bending stress does not work on the IC module 3. 
Reversely, in the case that the both sides of the card 
base 1 are bent upward, the inside surface of the first 
concave 9 changes positions more at the inner upper 



, remaining thickness 0.12 mm of the center core Sb, and 
this composition is an important factor that determines 
durability and strength of the card base 1 against bend- 
ing, as the thickness of the card base 1 is the smallest. 

Then, as comparison examples, IC cards were pro- 
duced by setting the remaining thickness 0.15 mm of the 
card base 1 to be constant and changing the thickness of 
the over-sheet 4b from 0.03 mm of the embodiment to 
0.05 mm and 0.08 mm, The results of examining the 
durability of the IC cards against bending are shown in 
Table 1 below. The bending test was performed by 
bending the shorter edges of the IC cards downward 
with an amplitude of 10 mm at a speed of 30 times per 
minute, and the number of times of bending until a crack 
occurred in the card base 1 at the lower inside bottom 
surface of the first concave 9 were evaluated. 

TABLE I 



Evaluation 


Thickness of over-sheet 


items 


0.03 mm 


0.05 mm 


0.08 mm 


Average value 


1310 


799 


622 


Standard deviation 


244 


91 


!71 



As shown in Table 1, an IC card of the embodiment 
with the over-sheet 4b of 0.03 mm in thickness has the 
largest bending durability. In addition, the transparent 
over-sheets 4a and 4b of 0.03 mm are useful in that the 
letters and patterns 6a and 6b are clearly visible there- 
through. The use of the over-sheets 4a and 4b with a 
part of the first concave 9 and less at the inner lower 30 thickness of less than 0.03 mm is not desired because 



part thereof, centering around the boundary portion 14 
of the said inside surface and the said inside bottom 
surface, and comes very close to the outside surface of 
the IC module 3. Since the inclined gap 8 which is 
wider at the inner upper part of the first concave 9 and 35 
narrower at the inner lower part is formed between the 
inside surface of the first concave 9 and the outside 
surface of the IC module 3, so long as the card base 1 is 
exceedingly bent, the inside surface of the first concave 



they do not protect the letters and patterns 6a and 6b 
and they are inferior in handling. As the adhesive 7 that 
adheres the bottom surface of the IC module 3 to the 
inside bottom surface of the first concave 9, a silicone 
resin adhesive, the main ingredient of which is a denatu- 
rated polymer of silicone having a rubbery elasticity 
even after it is hardened, was used. As the denaturated 
polymer of silicone, for example, a silicone resin denatu- 
rated by the addition of an epoxy resin with elasticity 



9 and the outside surface of the IC module 3 do not 40 ^ used, the epoxy resin being obtained by the addition 



directly contact. Therefore, a bending stress of the card 
base 1 does not work on the IC module 3. In a portion 
of the card base 1 that is close to the boundary portion 
14 of the inside surface and the inside bottom surface of 



of an amine adduct of polypropylene glycol glycidyl 
ether to a bisphenol epoxy resin. As comparison exam- 
ples, IC cards were produced by using, instead of the 
adhesive 7 with a rubbery elasticity, an epoxy resin 



the first concave 9, a tension or a bending stress which 45 adhesive containing denaturated polyamine hardener 



may be created in the case that the inside surface of the 
inner upper part of the first concave 9 and the outside 
surface of the IC module 3 contact each other is not 
generated. Thus, even if both sides of the card base 1 are 



and an acrylic resin adhesive as adhesives having some 
flexibility but not rubbery elasticity after hardening, and 
the mechanical characteristics (bending characteristics, 
twisting characteristics, shock-resistance) of the IC 



bent either upward or downward, the IC module 3 and 50 wcrc evaluated. The evaluation results are shown 



the card base 1 are protected from the bending stress. 

As a result of our various experiments, it is proved 
that by forming the inside surface of the first concave 9 
at an inclination of 10 deg., against the perpendicular 
and setting the internal angle between the inside surface 55 
of the first concave 9 and the outside surface of the IC 
module 3 at 10 deg., the IC module 3 and the card base 
1 are protected at a practical level against a bending of 
the IC card. The inner dimensions of the inside bottom 
surface of the first concave 9 are set at 10.28x12.48 60 
mm, taking the allowance of the inner dimensions and 
the allowance of the outer dimensions of the IC module 
3 in consideration, and the depth of the first concave 9 
is set so that the thickness of the remaining part of the 
card base 1 at the lower inside bottom surface of the 65 
first concave 9 becomes 0. 15 mm. The thickness of the 
remaining part of the card base 1, 0. 15 mm, is composed 
of a thickness 0.03 mm of the over-sheet 4b and the 



in Table 2. In Table 3, the results of environmental 
experiment of IC cards of this embodiment are shown. 
The IC cards of the embodiment have no problem with 
mechanical strength, chemical resistance, humidity re- 
sistance and water resistance, and have a sufficient reli- 
ability. 

TABLE 2 



Adhesive 



Embodiment 
Silicone resin 
with a denaturated 
polymer of silicone 
as its main ingredient 



Comparative Comparative 

example example 
Epoiy resin Acrylic rain 



Bending 
character- 
istics*!) 
Twisting 
character- 
istics^) 
Shock- 



2300 times 
or more 



OK 



250 times 
or more 



NG 



300 1 
or more 

NG 
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TABLE 2-continued surface of the first concave 9 and the outside surface of 

the IC module 3. A convex 15 is formed in the middle of 
the bottom surface of the IC module 3, and the bottom 
surface of the IC module 3 and the inside bottom sur- 
face of the Mrst concave 9 are adhered by means of an 
adhesive 7 having a rubbery elasticity even after hard- 
ening. The thickness of the adhesive 7 on the bottom 





Embodiment 








Silicone resin 








with a deoaturated 


Comparative 


Comparative 




polymer of silicone 


example 


example 


Adhesive 


as its main ingredient 


Epoxy resin 


Acrylic resin 


resistance 



•i) BeDdtqg chmctemttcs: experimented by bcodmg the canb m the thoitcr surface of the IC module 3 is larger at the peripheral 

direction tnd Ibe loafer direction on both faces of the cardi, top and bottom, and part trifln the Center part where the COnveX 15 IS formed. 

LoaUr£x!^ 10 It is effective to increase the thickness of the adhesive 7 

Shorter dir ec ti o n: flexibility 0>. 10 mm, periodicity; bendxas; for 30 timea/mm jrj Order tO prevent the IC module 3 from peeling Off 

^thefu^ctk-rfac^bkMt^thebe^ from the first concave 9 in the case that both sides of the 

*2) Twktisg chincterittics; when the i c card b twitted with ± i 5 deg^ 3o timet/- base 1 are bent downward. The adherence itself in- 

mn and 1,000 timet, aroood the axis in the lo n g imrim al direction, the IC modttkb creases 3S Well as itS expandability with an increase in 

not peeled off, rtmarkibte cricks do not arise and IC performance b tail normal . . . . * « •< • _ . ■ - — - , » 

15 the thickness of the adhesive 7, so that the IC module 3 
TABLE 3 



Item 


Sodium 
carbonate 
l%24Hr 


Brine 
5%24Hr 


Acetic 
acid 
3%24Hr 


Alcohol 
100%24Hr 


Hot water 
60* G lHr 


Humidity 
74 Hr 


Heat-shock 
24c/s 


Dropping 
1.3 m 


Embodiment 


O 


O 


o 


o 


O 


O 


O 


O 



In the IC card of the embodiment, since the adhesive can be stably held inside of the first concave 9. It is 

7 has a rubbery elasticity even after hardening, outside more important to increase the thickness of the adhesive 

stress and shock are weakened by this adhesive 7, and 25 7 at the peripheral part than at the center part of the 

thus, even when bending, twists and shocks are applied bottom surface of the IC module 3 in order that the IC 

to the card base 1, the IC module 3 was not peeled off module 3 is stably held inside of the concave without 

from the first concave 9, neither cracks occurred in the peeling off in the initial stage. In the embodiment of 

card base 1 nor abnormal operating performance of the FIG. 4, die height of the convex 15 on the bottom sur- 

IC chip 10 was caused. In the IC card of the embodi- 30 face of the IC module 3 is set at 0.02 mm, and the thick- 

ment, it is considered that a small amount of the adhe- ness of the adhesive 7 is formed to be 0.02 mm in the 

sive 7 between the bottom surface of the IC module 3 center part of the bottom surface of the IC module 3 and 

and the inside bottom surface of the first concave 9 0.04 mm in the peripheral part In order to increase the 

invades into the gap 8 between the outside surface of the thickness of the adhesive 7, it is required to decrease the 

IC module 3 and the inside surface of the first concave 35 thickness of the IC module 3 or the thickness of the 

9, but as shown in Table 2, the phenomenon has no remaining portion of the card base 1 that faces the inside 

effect on the mechanical characteristics of the IC card. bottom surface of the first concave 9, but it deteriorates 

FIGS. 3 to 5 show sectional views of other embodi- the mechanical strength of the IC module 3 or the card 
ments of the invention. In the embodiment of FIG. 3, base L However, in the IC card shown in the embodi - 
the outside surface of the IC module 3 is inclined out- 40 ment of FIG. 4, it is possible to increase the thickness of 
ward toward a lower portion, so that an inclined gap 8 the adhesive 7 without decreasing the thickness of the 
which is wider at the inside upper part of the first con- center part of the IC module 3 in which the IC chip is 
. cave 9 and narrower at the inside lower part is formed incorporated, and it enables to improve the initial exfoli- 
between the inside surface of the first concave 9 and the ation strength between the IC module 3 and the card 
outside surface of the IC module 3. The bottom surface 45 base 1 without deteriorating the rigidity of the IC mod- 
of the IC module 3 is adhered to the inside bottom ule 3. Moreover, even if the thickness of the adhesive 7 
surface of the first concave 9 by means of an adhesive between the convex 15 on the bottom surface of the IC 
having a rubbery elasticity even after hardening. It is module 3 and the inside bottom surface of the first con- 
evident from the embodiment of FIG. 1 that the IC cave 9 is reduced, the thickness of the adhesive 7 be- 
module 3 and the card base 1 of the inside bottom sur- 50 tween the peripheral part of the bottom surface of the 
face of the first concave 9 are protected from bending IC module 3 and the inside bottom surface of the first 
stresses even when the card base 1 is bent upward or concave 9 can be obtained so that the IC module 3 is 
downward. Of course, when the outside surface of the stably held inside of the first concave 9, which creates 
IC module 3 is made wide outward toward a lower no problem, 

portion thereof and the inside surface of the first con- 55 In the embodiment of FIG. 5, a first concave 9 is 
cave 9 is inclined inward toward the bottom surface of formed at a specified position in the card base 1, and 8 
the first concave 9, a linearly inclined gap 8 which is second concave 16 is formed in the inside bottom sur- 
wider at the inside upper part of the first concave 9 and face of the first concave 9. The inside surfaces of both 
narrower at the inside lower part is formed between the the first concave 9 and the second concave 16 are in- 
inside surface of the first concave 9 and the outside 60 clined inward toward the inside bottom surfaces of the 
surface of the IC module 3, and thus, the reliability of first concave 9 and the second concave 16, respectively, 
the IC card against bending stress is further improved. Therefore, between the inside surfaces of the first con- 
In the embodiment of FIG. 4, an inclination is con- cave 9 and the outside surface of the IC module 3 and 
structed inward in the direction of the inside bottom between the second concave 16 and the convex 17 of 
surface of the first concave on the inside surface of the 65 the IC module that is positioned in the second concave 
first concave 9, and an inclined gap 8 which is wider at 16, an inclined gap 8 which is wider in the inside upper 
the inside , upper part and narrower at the inside lower part and narrower in the inside lower part of each of the 
part of the first concave 9 is formed between the inside first concave 9 and the second concave 16 is formed. In 
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the center part of the bottom surface of the IC module inside lower part of the first concave 9 exists between 
3, a convex 17 that is positioned in the second concave the inside surface of the first concave 9 and the outside 
16 is formed, and the bottom surface of the IC module surface of the IC module 3, in the middle part posi- 
3 is adhered to the inside bottom surfaces of the first tioned between the inside upper part of the first concave 
concave 9 and the second concave 16 by means of an 5 9 and the inside lower part of the first concave 9, the 
adhesive 7 having a rubbery elasticity even after hard- gap 8 between the inside surface of the first concave 9 
ening. The height of the convex 17 on the bottom sur- and the outside surface of the IC module 3 can be 
face of the IC module 3 is 0.1 mm, the thickness of the formed in any shape such as a curve or steps, 
remaining portion of the card base 1 that faces the lower Next, a manufacturing method of IC cards of the 
inside bottom surface of the first concave 9 is 0.25 mm, 10 invention is described by mainly explaining the IC card 
the thickness of the remaining portion of the card base of the embodiment in FIG. 1, referring to sectional 
1 that faces the lower inside bottom surface of the sec- views of the IC card shown in FIGS. 6 and 7. 
ond concave 16 is 0.15 mm, the thickness of the adhe- As a large sheet card material from which plural IC 
sive 7 between the inside bottom surface of the first cards can be obtained, over-sheets 4a and 46 of 0.03 mm 
concave 9 and the bottom surface of the IC module 3 is 15 in thickness made of a transparent vinyl chloride resin 
0.02 mm, and the thickness of the adhesive 7 between and center cores 5a and 56 of 0.35 mm in thickness made 
the inside bottom surface of the second concave 16 and of a white opaque rigid vinyl chloride resin are pre- 
the convex 17 is 0.02 mm. In this construction, since the pared. On the surfaces of the center cores 5a and 5*, 
card base 1 is bent around the boundary portion 14 logos, design letters and patterns 6a and 66 necessary 
between the inside surface of the first concave 9 and the 20 for an IC card are formed with a thickness of 0.02 mm 
inside bottom surface of the first concave 9, even in the or less by a screen printing or offset printing technique 
case that the inside surface of the first concave 9 is not (FIG. 6a). Next, the over-sheet 4b and the over-sheet 4a 
brought into contact with the outside surface of the IC are placed on the top and in the bottom, respectively, 
module 3, a bending stress is generated on a portion of and between these over-sheets 4a and 4b t the center 
the card base 1 in the vicinity of the boundary portion 25 cores 5a and Sb are stacked so that the letters and pat- 
14. However, in the IC card of the embodiment of FIG. terns 6a and 66 face to the over-sheets 4a and 4b, respec- 
5, because the thickness of the remaining portion of the tively, after which they are put between mirror-finished 
card base 1 in the vicinity of the boundary portion 14 stainless steel plates, and heated to 100* C.-150* C. and 
can be made larger than that of the embodiment of FIG. cooled while applying a pressure of 1 5 to 35 Kg/cm 2 for 
3 and the area of the inside bottom surface of the second 30 several tens of minutes to obtain a large laminate of 0.76 
concave 16 can be decreased as much as possible where mm in thickness (FIG. 6b). By cutting this laminate to 
the thickness of the card base is the smallest, the me- separate it into individual IC cards and removing those 
chanical strength and the durability of the card base 1 having damage in the letters and patterns 6a and 6b or 
against the bending stress can be unproved. This effect cards themselves, a card base 1 used for an IC card of 
is especially effective when the both sides of the IC card 35 the invention can be obtained (FIG. 7a). A protective 
are bent downward. With an IC card having both IC layer of the over-sheets 4a and 46 of 0.01 mm or more in 
module 3 and magnetic stripes, data in the magnetic thickness is formed over the letters and patterns 6a and 
stripes can be read by inserting the IC card into a read- 6b, and a gap between the letters and patterns 6a and 6b 
big device such as ATM. Rollers for conveying a cash and the center cores 5a and 56 are buried by the over- 
card of an existing ATM drive in the center part of the 40 sheets 4a and 46, thus the surface of the card base 1 is 
cash card, and in the IC card approved by ISO, the finished flat. Next, by using a numerically controlling 
rollers driving the IC card run over the IC module 3. drilling device equipped with a drill 18, a cutting treat- 
Therefore, a large load is generated especially in the ment is executed to form the first concave 9 in a speci- 
peripheral part of the IC module 3, and the card base 1 fied position of the card base 1 into which the IC mod- 
of the bottom part of the IC module 3 might be dam- 45 ule 3 is inserted (FIG. 76). In the leading part and the 
aged. However, when an IC card such as that of the peripheral part of the drill 18, a linear cemented carbide 
embodiment of FIG. 5 is formed, the thickness of the tip is disposed, and in the peripheral part, an inclination 
card base 1 can be made larger in the peripheral part of is formed so that the diameter of the drill 18 becomes 
the bottom surface of the IC module 3 and it withstands smaller from the upper part to the leading part of the 
the load of the rollers for driving IC cards. That is, the 50 drill 18, which has an inclination of 10 deg., against the 
IC card is superior in durability. perpendicular. By driving the drill 18 at a high speed, 

Moreover, since the convex 17 in the center part of lowering it to a specified depth from the surface of the 

the IC module 3 occupies a major part of the bottom card base 1, and then, relatively moving the drill 18 and 

surface of the IC module 3, even though the thickness of the card base 1 in a horizontal direction in accordance 

the peripheral part of the IC module 3 is reduced to 55 with the shape of the first concave 9, the first concave 

some extent, the rigidity of the IC module 3 does not 9 is formed. On the inside surface of the first concave 9, 

deteriorate and the IC chip incorporated in the IC mod- the inclination of the drill 18 is transcribed and an incli- 

ule 3 is not damaged by the above-mentioned load. nation of 10 deg. is formed inward toward the inside 

The foregoing embodiments disclose the IC cards bottom surface of the first concave 9. In the case that 

having an inclined gap 8 between the inside surface of 60 the second concave 16 in the card base 1, such as that of 

the first concave 9 and the outside surface of the IC the IC card of the embodiment of FIG. 5 is formed, the 

module 3, wherein the distance between the inside sur- drill 18 is lowered again to a specified depth and the 

face of the first concave 9 and the outside surface of the drill 18 and the card base 1 are relatively moved in a 

IC module 3 linearly narrows from the inside upper part horizontal direction in accordance with the shape of the 

toward the inside lower part of the first concave 9. 65 second concave 16. The outer dimensions of the inside 

However, the IC cards of the invention are not lim- bottom surface of the first concave 9 is 10.28 X 12.48 

ited to these embodiments. As far as a gap 8 which is mm, the depth of the first concave 9 is 0.61 mm and the 

wider in the outside upper part and narrower in the thickness of the remaining portion of the card base 1 
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that faces the first concave 9 is 0. 15 mm. Thereafter, by the first concave 9 and the outside surface of the IC 

using a dispenser, a few milligrams of the adhesive 7 module 3, is obtained (FIG. Id). By this manufacturing 

that has a denaturated polymer of silicone as its main method, the adhesive 7 is hardened at a temperature 

ingredient and that has a rubbery elasticity even after lower than the thermal deformation temperature of the 

hardening is dropped on the inside bottom surface of 5 card base 1 and only a very small pressure is applied to 

the first concave 9 (FIG. 7c). The IC module 3 is the IC module 3, so that any change in shape of the card 

molded by the transferring molding method with an base 1 or damage in the IC module 3 does not occur, 
outer size of 10.2 X 12.4 nun and & thickness of 0.59 mm, 

connection terminals 2, an IC chip 10 and metallic wires Industrial Applicability 

11 being incorporated into the IC module in one body as 10 M mentioned above, according to this invention, a 

shown in FIG. 2. In IC cards of the embodiments of ga p which is wider in the inside upper part and nar- 

FIGS. 4 and 3 the convexes 15 and 17 of the bottom rower m the inside lower part of the first concave is 

surface of the IC module 3 are formed by conforming formed between the inside surface of the first concave 

the inner shape of a mold used for the transferring mold- formed m the card base and the outside surface of the IC 

mgmethod to theshapes of the convexes 15 and 17. 15 module ^trucled in the first concave, and even when 

o"* ^ 3 * «to the first con- the card base is ben t, the inside surface of the first con- 

9 » ** the connection terminal 2 exposes in Oe ^ does ^ ^ autside surfilce of ^ 

surface of the card base 1, and by using a pressing de- . . . , 

vice, the surface of the IC module 3 is pressed for 30 to ii- moauie inwarth 

40 sec, under a pressure of 3.8 to 6J2 g/mirP. 20 ^f*?™' ^ "r ch /P m *f IC moduJe andthecard 

The IC module 3 is smoothly inserted into the first ^^J^ damaged. 

concave 9 along the inclination constructed in the inside J^ c 4 c t"?* , . . - - , , , r „ 
surface of the first concave 9, and in the inside lower IC co^mpnsmg a flexible card base, an IC 
part of the first concave 9, the gap 8 between the inside module constructed m a first recess formed in the card 
surface of the first concave 9 and the outside surface of 25 ^ ™ adhesive adhermg the IC module to the 
the IC module 3 is narrow, so that the IC module 3 """^ bottom surface of ^ S«t adhesive 
hardly moves inside of the first concave 9. Therefore, sufficient elasticity to absorb stress caused by 
by simply dropping the IC module 3 into the first con- bending of the card base, the adhesive mamtaining said 
cave 9, the IC module 3 is precisely positioned in a elasticity after hardening, wherein a gap is formed be- 
specified position of the card base 1 without using a 30 inside surface of the first recess and the out- 
special device. Then the pressing is discontinued, the IC ^ de surface of the IC module, the difference between 
card is inserted in a magazine and heated for 40 to 70 & e inside surface of the first recess and the outside 
mins., at a temperature of 45* to 55* C. to primarily surface of the IC module gradually becoming narrower 
harden the adhesive 7, and then successively leaving the from the inside upper part of the first recess toward the 
card for 48 hours at room temperature, the adhesive 7 is 35 inside lower part of the first recess, wherein a second 
secondarily hardened. recess is formed in the inside bottom surface of the first 

The thickness of the adhesive 7 is formed in 0.02 mm recess excluding a peripheral portion thereof, and a 

after it is completely hardened, and the thickness of the protrusion protruding toward the second recess is 

IC card becomes 0.76 mm. formed on the bottom surface of the IC module. 

In such a way, an IC card of the invention, in which 40 2. An IC card according to claim 1, wherein an adhe- 

a linearly inclined gap 8 which is wider in the inside sive containing a denaturated polymer of silicone as a 

upper part and narrower in the inside lower part of the main ingredient is used as an adhesive, 

first concave 9 is formed between the inside surface of • * • * * 
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